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SOLAB AND SKY RADIATION MEASUBEMENTS DURING 
MABCH, 1916. 

By HEEBEET E. XILIBALL, professor of Meteorology. 
[Dated: Weather Bureau, Washiugton, Apr. 22,1916.1 

For a description of instruments exposures, and an 
account of the methods of obtaining and reducing the 
measurements, the reader is referred to the REVIEW for 
January, 1916,44:2. 

From Table 1 i t  is seen that the monthly means of 
direct solar radiation intensities were somewhat below 
normal for Washm ton, slightly above normal for Santa 

of 1.63 calories, measured a t  Santa Fe on March 17, 
about cquals an previous noon intensity measured at, 

March measurement. Noon maxima of 1.58 c ories at  
Madiaon on March 8, and 1.48 calories a t  WaslGngton 
on March 16, do not differ materially from previous 
March maxima. 

On March S,-lO, and 15, the moasurmenta at  Madison 
show unusually steady sky conditions, and extrapolated 
to zero air mass give values of 1.S4, 133, and 1.S4, 
respectively, when reduced to mean solar distance of 
the earth. On March 3, 7, and 17, the measurements at  
Sante Fe also show steady sky conditions. Extra- 
polated to zero air mass and reduced to mean solar dis- 
tance the give values of 1.89, 1.88, and l.S.4, respec- 
tively. '&ken in connection with the vapor ressures 

lished in the REVIEW for September, 1915, 43:440, 
Table 4, while those for Madison are slightly lower. 

TABLE 1.--6o.?m radktwn intensit& during Marck, 1916. 
[Gram-calories pen minute per square centimeter of normal surface.] 

Washington, D. C. 

Fe, and decidedly a 96 ove for Madison. A noon intensity 

BpreVioUs that station, an i exceeds by 3 per cent any 

of Table 2, these latter are in accord with v 9 ues pub- -- 

Mar. 3 ..................... 1.55 1.47 1 . 8  1 . B  1.19 

10 ........................... 1.15 1.36 1.27 1.22 

17 ............................................. 0.80 0.72 

2s ........................... 1.30 .......................................... 

7 ........................... A. M. I I 1.49 1.37 1.29 i 1.21 1.14 

13 ..................... 1.39 1.35 ........................ 
18 ..................... 1.24 1.00 ...... 0.83 0 . s  0.75 

Yems ...................... 1.39' 1.35 1.37 1.19 1.05 0.87 

Mar. 6 ........................... 1.36 1.31 1.27 1.16 1.15 
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13 ..................... 1.41 i .a4 1.1s 1.08 a95 0.s: 
18 ........................... 1.36 .......................................... 
22 ..................... 1.32 ................................................ 
27 ..................... 1.45 ...... 1.29 1.13 1 . O i  1.W 
S ..................... 1.3s 1.24 1.14 1.05 0.96 0 . s  
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TABLE 1 .--Solar raidiation intena'tiea during diad, 1916-continued. 

Madison. WLS. 

6 ..................... 
9 ..................... 

11 ..................... 
16 ..................... 
17 ..................... 
18 

23 ..................... 
31 ..................... 

18 ........................... 

m ..................... 

............. 

P. Y. 

Sun's zenith diutance. I 

1.21 1.10 ........................................... 
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1.44 1.37 1.25 .................................... 
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1.16 1.26 ...... 1 .................................... ............................................. 1.00 0.90 0.85 0.79 0.71 
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1.23 1.12 1.04 0.06 0.87 

1.34 1.18 1.04 0.87 0.81 

............ +0.02 -0.01 -0.M -0. I1 -0.08 

0.80 0.71 0.83 a s  0.49 .................. 

1.45 1 3 7  ........................ I ...... 

I Monthlymem ............. 1.55 1.46 1.37 1.28 1.22 1.14 1.08 (0.95)l ...... 
Departure from 

bi 1 1 1 1 1 1 1 1 I year normal. ............. fO.11 +O. 12,+0.09 +O. 07 +0.08 +6.07 +0.03 t0.01 ...... 
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15. .................... ........... 
lli ..................... 1.09 ...... 
17. .................... 1.24 1.m 
27 ............... 1.59 ..... ...... 

Mont.hlymems ....... (1.59) 1.56 1.47 1.411 1.34 1.25 
Departure from 4- 1 1 1 1 1 1 year normal ........ +O.OI +0.05 f0.M) +0.0~'*0.00 

Skvlieht ~olarization measurements made a t  Wash- 
in@& & 6ve days give a mean of 63 per cent. The 
maxinium of 70 per cent, measured on the 9th, nearly 
equals the hi hest previous March reading of 71 per 

. .  . . .  . . .  cent, measure f in 1915. 
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TABLE 2.- Vapor pressure at pyrheliometric stations on days when s o h  
radtklwn intensit&% were measu~ed. 
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Table 3 shows that at  Washington the total solar and 
sky radiation was considerably below the normal during 
the first and third decades of March, and somewhat 
above normal during the second decade. The deficienc 
for the month is 13.6 per cent of the average Marc 
radiation, m d  the deficiency since the first of the year 
is 9.6 er cent of the average. 

Whie, therefore, during the first three months of 
1916 direct solar radiation intensities with clear skies 
have been fully equal to the averago for the season, at  
Washington the total radiation has shown a deficiency, 
due to more than the average cloudiness. 

i 

TABLE 3.-Dail totala and dtparturcs of solur and sky radiatiou at 
#ashiiqton, U .  C'., during March, 1916. 

[Ciram-mlories per square centimeter of horizontal surface.] 

D3y of month. Dally totals. 
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CONVECTION IN UPPER EEGIONS OF SUN'S ATMOSPHEEE.1 

By F. HENROTEAU. 
(Rcprintedfrom Science Abetracts, Sect. A, Feb. 28,1916, gl68.l 

Froni a study of spectroheliograms taken with 'suf- 
ficientl high dispersion to se arate the higher layers of 
the. soar  T atmosphere Deslan s res has shown that the 
filaments often group themselves on a curve encircling the 

ole a t  distances varying from 50' to 70° heliographic 
Ltitude. These polar curves of filaments are in ge;eneral 
more developed in the hemisphere, or on the niendians, 
where spots and faculs are relatively feeble, and appear 
to be more pronounced in years of iiiinimum spot activity. 

currents while the spots and faculse are regions o Ei Further, they show evidence of being in general ascendin 

descent of the va ors concerned. The present author 
esaiiiines the evi 2 cnce for detecting any existent con- 
vection currents which might be produced as the result 
of this difference of atnios heric pressures. Visual ob- 
servations of facula provi if . e sonie confirniation. Other 
verification is furnished by the niotions of prominences 
recorded by Sloc.uni from nieasurenieiits of photographs 
taken with the Yerkes spectro-heliograph. At niean 
latitudes there is a tendency of iiioveiiient toward the 
poles: in high latitucles the 1novenien.t is generally toward 
the Equator. Re roductions of drm-ings of spots and 
faculs, iiiade a t  !&onyhuist are included to illustrate 
the phenomena dcscribec1.--i! P. B[zctZer]. 

SEESAW OF PRESSUEE, TEMPEEATWE, AND WIND VELOC- 
ITY BETWEEN WEDDELL SEA AND ROSS SEA.P 

By R. C!. MOSSMANN. 
lRcprinttdfrom Science Abstracts, Sect. -4, Jan. Zl, 1916, 019.1 

Four years' data are discussed in three-months p p s .  
The observations refer to M'Murdo Sound (Ross ea) on 
the one hand and to stations in the South O r h e  s and 
Grahatia Land (Weclclell Sea) on the other. T ie  dif- 
ference in longitude between the two districts is about 
120'. It is found that seasonid departures from the 
tiorilia1 of barometric pressure are of opposite sign in the 
two areas, out of the 16 seasons discbssed there being 
only 3 in wliic!i the cliyergeiices are. of the same sign. 
The wind-velocity va.rintions show a similar seedaw effect. 
As regards temperature there is pronounced opposition in 
the departures for the winter season, but for the other 
periods of the year the results are indefinite. In the later 
part of the pa Ier conditions a t  M'Murclo Sound are com- 

widely separated from it, and certain similarities and op- 
positions in the fluctuations are found. Great chan es 

Antarctic circulation. Thus the inean wind velocity 
in M'Murdo Sound during Scott's first expedition (1902- 
1904) was only half that recorded durin the second ex- 

appeals that storms were frequent and violent from 1902 
to 1906, while from 1907 to 1914 few have been ex- 
perienced.-J. 8. D[in,es]. 

pared with t h ose at  stations in temperate latitudes 

occur from year to year or between groups of. years in B t e 

pedition (1911-12), and froiii the Wed d ell Sea data it 

1 Sce Mo'ly. noticas, Ro . astron. so?., Nov.. 1915,16: 18-B. 
3 Sce Roc. Roy. SOP. Eiinburgh, 1914-15, 35: aa?-llS. 


